BERANOVÁ MICHAELA, BASOVNÍKOVÁ MARCELA, MARTINOVIČOVÁ DANA: Clustering of agricultural enterprises. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 2013, LXI, No. 2, pp. 289-296 Agricultural business is a very specifi c branch which is characterized by very low fi nancial performance while this characteristic is given mainly by external factors as market pricing of agricultural commodities on one side, and production costs of agricultural commodities on the other side. This way, agricultural enterprises recognize negative values of gross margin in the Profi t and Loss Statement but positive value of operating profi t a er even there are items of costs which are deducted. These results are derived from agricultural production subsidies which are recognized as income in the P/L Statement. In connection with this fact, the government subsidies are a substantial component of fi nancial performance of agricultural enterprises. Primary research proceeded on the statistical sample of one hundred agricultural companies, has shown that also other specifi cs infl uencing fi nancial performance of these businesses exist here. In order to determine the infl uences, the cluster analysis has been applied at using more than 10 variables. This approach has led to construction of clusters (groups) of agricultural business entities with diff erent characteristics of the group. The objective of this paper is to identify the main determinants of fi nancial performance of agricultural enterprises and to determine their infl uences under diff erent economic characteristics of these business entities. For this purpose, the regression analysis has been subsequently applied on the groups of companies coming out from the cluster analysis. Besides the operating profi t which is the main driving force of fi nancial performance measured with the economic value added (EVA) in agricultural enterprises, also capital structure and cost of capital have been observed as very strong infl uences on fi nancial performance but these factors have diff erent directions of their infl uence on the economic value added under diff erent fi nancial characteristics of agricultural enterprises.
Performance of a business entity can be seen from multiple views while diff erent subjects could interpret the performance meaning diff erently. Also measurement of business entity performance is modifi ed in diff erent ways than. Substantial research question here is how to measure it objectively (Kislingerová, 2009) . In general, performance is meant as an entity's ability to achieve some given results, and it is o en connected to productivity. There are two basic parameters infl uencing productivity which are percentage of resource employment and production speed of resource. But productivity of resources is infl uenced by other interconnected resources as well. Also in this area, agriculture is quite specifi c branch; e.g. in the context of production speed of a resource, there is no possibility how to infl uence this factor from the side of agricultural enterprise. From a managerial side, productivity is o en connected to decrease in cost while in agriculture, such an approach is quite doubtful (Beranová & Basovníková, 2011) .
The fi rst essential of the agricultural enterprises' performance is inequality of realization of costs and revenues. In the agrarian sector, the costs are spent through the whole year but the substantial part of revenues, especially in the vegetable production, is realized a er the harvest. Moreover, the selling prices of production are uncertain at the beginning.
On the other hand, the costs are connected to the natural conditions where the probability plays a substantial role as well. It means that fi nancial planning here is possible but with high level of risk in so far (Bečvářová, 2009 ). The second risk that substantially infl uences the agricultural business is the agricultural market itself. This market is directed in accordance with the Common Agricultural policy and with the policy of the World Trade Organization. Very specifi c factor is also the labour market in agriculture which is characterized by seasonality and low mobility of workers in agriculture (Špička, 2009) .
METHODS AND RESOURCES
From the fi nancial point of view, agriculture is a very specifi c sector of national economy. Financial performance of agricultural enterprises which is given by specifi cs of doing business in this branch is generally very low. Positive results are achieved only through agricultural subsidies. Than these subsidies are an important element infl uencing profi ts of agricultural companies and keeping it above zero. This article concurs to previous work of the authors which deals with components of fi nancial performance of agricultural enterprises (for more see Beranová & Basovníková, 2011) .
Objective of this paper is to identify determinants of fi nancial performance of agricultural companies and to defi ne their infl uences on overall fi nancial performance of agricultural enterprises of diff erent economic characteristics. For this purpose, statistical method of the cluster analysis has been primarily applied. Subsequently, within the clusters found, the multiple regression analysis has been used in order to determine directions of infl uences on the fi nancial performance of agricultural enterprises. The work is based on the primary research proceeded on the statistical sample of one hundred agricultural enterprises, business companies and cooperatives, farming in the Region of Zlín and the South Moravian Region. Financial performance of these enterprises has been measured with the economic value added (EVA). This fi nancial indicator has been decomposed for its elementary components and signifi cance of infl uence of each component on the value of EVA has been investigated in every cluster.
Results of Cluster Analysis Application
Cluster analysis as statistical method has roots in psychology where it has originated in order to determine whether some objects are similar enough to be divided into groups, clusters. Generally accepted objective of the cluster analysis is to fi nd cluster or to defi ne taxonomies (Řezanková et al., 2007) . In general terms, cluster analysis works with N statistical objects while k statistical characteristics are observed and measured. Then, clustering methods are based on similarity, respectively nonsimilarity of these statistical objects, and based on this these objects, data points are divided into clusters which are mutually disjunctive (Meloun & Militký, 2002; Minařík, 1998) .
For purposes of this paper, the cluster analysis has been elaborated by using clustering technique which is meant as the most o en used in literature (see e.g. Čermáková & Rost, 2009) ; it is the method of agglomerative hierarchical clustering. In this method, in the fi rst stage of clustering, each statistical object is considered as individual cluster and subsequently, these objects are grouped to superior cluster which are grouped again based on the distance between them while the objects with the smallest distance between are grouped together. A er, on the highest level of clustering, all the statistical objects are joined into one cluster. For measurement of the distance between the objects the metric of Euclidian distance has been used; i.e. (Čermáková & Rost, 2009; Hendl, 2004) . In their previous work (see Beranová & Basovníková, 2011) , the authors have identifi ed net operating profi t, capital structure of company and cost of equity refl ecting summarized fi nancial position and performance of a company, as the signifi cant factors determining the economic value added in agricultural enterprises. By the mean of cluster analysis, infl uences of these factors have been investigated in detail within the identifi ed clusters. The cluster analysis has been elaborated for nine variables which are as follows:
• Economic value added, • Net operating profi t, • Size of business entity measured with total assets, • Share of debts bearing interest in the capital structure, • Cost of debts, • Risk premium on the size of company, • Premium on entrepreneurial risk, • Premium on risk of fi nancial instability, • Premium on risk of fi nancial structure.
The above mentioned risk premiums are components of the cost of equity presenting complex view on business performance. Share of equity in the capital structure is a supplement to share of debts then.
Dendrogram which is the outcome of elaborated cluster analysis is presented in Fig. 1 . The most of statistical objects, 59 per cent, is distributed within four primary clusters marked with no. 2, 3, 7 and 8 while three of these four clusters are joined to one superior cluster marked as III. Agricultural enterprises in this cluster could be generally described under the term "average agricultural enterprise". Statistical characteristics of primary clusters joined in superior cluster III are summarized in the Tab. I.
In the Tab. I, the characteristics of primary clusters accompanying increases in values of the EVA indicator are clearly visible. These eff ects are as follows:
• Decreasing operating profi t, • Decreasing size of company (decreasing total assets), • Increasing share of debts in the capital structure.
I
II III IV V VI Risk Premium on the Size of Company E(X) 0,0500 0,0500 0,0500 0,0500 S(X) 0,0000 0,0000 0,0000 0,0000 However, risk premiums which values, risk-free interest rate included, form the cost of equity do not pattern such an explicit trend.
Consequently, the very signifi cant infl uence of net operating profi t has been proved here. Infl uence of the size of company, respectively of the total assets of agricultural enterprises is of the same signifi cance. As another important cluster, the cluster 7 has been identifi ed. Objects, agricultural enterprises in this cluster are characterized with the mean of EVA of −6 494,36 thousand CZK with the standard deviation of 3 380,40 thousand CZK. Net operating profi t is described with the mean of 3 246,36 thousand CZK with the standard deviation of 2 655,54 thousand CZK and average of total assets has the value of 89 086,09 thousand CZK with standard deviation of 6 228,87 thousand CZK. These three characteristics correspond with the three trend mentioned above, nevertheless the share of debts bearing interest in the capital structure develops diff erently in this case. This variable has the mean of 15,04 per cent only and its standard deviation is 13,64 per cent.
When comparing results in the cluster III with the averages of variables' values in the whole statistical set, the values of EVA are above-average but operating profi ts are signifi cantly below-average. These objects are below-average again regarding to their size. Total assets do not reach even half value of the average of the whole statistical sample. From the viewpoint of values of the risk premium on the size of company, these enterprises are smaller but unchallenged as of the other risks. Risk premiums are of quite low values when their maximum values of 10 per cent are considered. Averages of risk premiums in the cluster III are around the averages in the whole statistical set.
By use of the multiple regression analysis, eff ects of single variables on the outcoming economic value added have been investigated in this superior cluster III. Again, the positive eff ect of debts share and negative eff ect of equity share in the capital structure has been observed here. The same negative eff ect on the economic value added has been observed for the total assets in this cluster. Regarding the algebraic signs described before it is necessary to add that determination coeffi cient of the regression function has the value of 0,6310. Considering the number of variables in this model, this result is quite good.
In subsequent clustering, cluster 7 is classifi ed to the superior cluster marked as I where an important role is played also by the primary cluster 10. Another two clusters here counts only for one object each. Complex numerical description of this superior cluster I is presented in the Tab. II, nevertheless just because of the clusters 18 and 30 consist only of one enterprise each and values of variables here are relatively signifi cant, the overall numerical description of the superior cluster is not provided here because these values would be biased.
As visible from the table above, in this cluster, the patterns described as consequences in the superior cluster III are not observed here nevertheless it is possible to fi nd dependences here. These dependences have been measured by use of the Spearman's rank correlation coeffi cient while strong statistical interconnection (r = 0.8) has been found between values of EVA and values of net operating profi t and absolute positive correlation (r = 1.0) has been observed between economic value added and share of debts in the capital structure. On contrary to the superior cluster III where absolute negative correlation exists between values of EVA and the size of company, respectively the values of total assets, these variables are independent here (r = 0.0).
Values of the EVA indicator in this superior cluster I can be described as below-average while values of net operating profi t and of total assets are belowaverage as well even if these values are signifi cantly higher than those in superior cluster III. As of the risk premiums, substantial diff erences can be found only in values of risk premiums on fi nancial instability and on fi nancial structure. In the context of these two risk premiums, signifi cantly lower is the share of debts in capital structure but in the contrast to this, their cost of debts are higher that disaccord the theoretical framework interconnection of fi nancial risk of a business entity and interests required by creditors for providing long term debts.
Multiple regression analysis on the superior cluster I has been applied in two variants where clusters 18 and 30 were included and excluded. Results of both have provided the same results as of the algebraic signs of regression coeffi cients. These signs diff er from those resulting from multiple regression elaborated on the superior cluster III. Here the infl uence of the share of equity in capital structure is positive the regression coeffi cient has the "plus" sign. But a er exclusion of 18 and 30 clusters, the positive eff ect of equity in capital structure is weaken while the positive eff ect of company's size is strengthened in this new regression function that has the coeffi cient of determination with the value of 0,8959.
On the dendrogram presented above (see Fig. 1 ), beside the superior clusters described in previous, on the right side, there is visible a distinct group of primary clusters marked as IV. From the graphical presentation, based on the length of dendrites it is clear that distances between these primary clusters are rather big, respectively that characteristics of these cluster are rather far from each other. Among others, each of these primary clusters counts only for one statistical object, one agricultural enterprise. The characteristic joining these objects together is the size of company. These agricultural enterprises belong to the group of very big companies, mostly the joint stock companies with total assets exceeding the amount of 300 million CZK while all of them have positive fi nancial results, profi ts. All of them have also the zero risk premiums for fi nancial instability. But in order to fi nd other shared characteristics, it is necessary to divide these statistical objects at least into two groups; those which have positive economic value added and those of negative EVA. Companies where negative economic value added was observed, the cost of equity is about 20 per cent where the highest is the risk premium for fi nancial structure, if risk premium on the size of business entity that is around 4.5 per cent is le aside. These companies are also joined with higher rate of debt in capital structure; higher risk premiums for fi nancial instability are resulting from this then. The rate of debts in capital structure goes up to 30 per cent here. Nevertheless, these companies have the lowest cost of debts, only about 5 per cent in average. With regard to existence of two diff ering groups of agricultural enterprises, it has no logical basis to apply the multiple regression on this superior cluster because prediction ability of resulting regression function would be very low. Irrelevant is also an application of regression analysis on the two sub groups because of the number of statistical objects there; these groups count for fi ve agricultural enterprises each. Nevertheless, also in this case the conclusion is that the cost of debts are not important for the fi nancial performance here neither because it virtually does not correspond with the U-shape curve of the cost of capital.
Agricultural enterprises which are classifi ed into the superior cluster IV rather belong to the category of big companies as well. Amount of their total assets exceeds 130 million CZK, and also amount of their equity exceeds 100 million CZK. Then it is obvious that these agricultural enterprises are funded with debts only in small rate. The rate of debts in the capital structure is only 13 per cent as maximum. But all of them are characterized with negative economic value added on one hand, but on the other side, all of them have positive operating profi ts and cost of equity about 15 per cent. The multiple regression analysis has been applied on this superior cluster and its results show negative infl uence of size of company (total assets) and positive infl uence of debts in capital structure again. But the same positive eff ect has the rate of equity in capital structure here. Regression coeffi cients for all the cost of these two capitals are negative.
The last superior cluster that is more distinct here is marked as V. Statistical objects which are classifi ed into primary cluster constituting this superior cluster also belong to the group of big companies. Their total assets are in amounts from the interval from 190 million to 250 million CZK and with the equity exceeding 100 million CZK, these companies are of a "middle" risk, respectively the risk premium does not arrive at the maximum of 5 per cent. What is typical for these agricultural enterprises, these are the fi nancial results; their net operating profi ts are substantially lower but still positive. In these companies, the costs of equity are relatively on higher level, 18 per cent in average. In comparison with the other agricultural enterprises, these companies have also higher costs of debt which are about 9 per cent in average even if the rate of debts in capital structure of these companies is only 10 per cent. Application of multiple regression in this superior cluster has led to already more or less standard results when the infl uence of total assets (size of enterprise) on economic value added is negative as well at the infl uence of share of equity in the capital structure, in the opposite, employment of debts infl uences economic value added positively. In this case, the positive infl uence of net operating profi t on EVA is substantially enforced.
The last identifi ed superior cluster is the one marked as II. This cluster consists of 10 statistical object which are commonly characterize only by the risk premium on the size of company because all of them belong to the group of "risky" enterprises; amount of their equity is 50 million CZK in average and this risk premium is on its maximal level of 5 per cent. The total assets or these enterprises are in amounts from 100 million to 115 million of CZK. Indicator of the economic value added divides these enterprises into two groups, those of positive economic value added and those of negative economic value added. At consequent analyses of diff erences based on the criteria of EVA, the entities with positive values of EVA show four times higher operating profi ts. Diff erences are found also in the cost of equity. The cost of equity that is related to the enterprises of positive EVA is about 13 per cent while for negative economic value added agricultural enterprises the cost of equity is even 21 per cent. Application of the multiple regression in this superior cluster has led to the same results as the multiple regression in the superior cluster IV, where regressors have the same algebraic signs which means that also the share of equity in the capital structure has the positive infl uence on the economic value added.
Regression coeffi cients of single multiple regressions on each superior cluster are summarized in Tab. III. Coeffi cient of determination for every regression function that measures the prediction ability of the function is also presented there.
At evaluation the infl uences of single factors it is necessary to take the algebraic signs of the factors into accounts, not to take their absolute values into account because these are connected to the metric for measurement of the variable. Important conclusions which come out from the summary presented above are joined especially with infl uence of share of debts in the capital structure which is overall positive regardless an economic situation of a given enterprise. In the opposite, the share of equity in the capital structure has diff erent eff ect in diff erent enterprises especially because of the methodology of calculation of risk premiums at determining the cost of equity.
The most misrepresenting here is the risk premium on the entrepreneurial risk which is derived from Return on Assets (ROA). The most of analysed agricultural enterprises has the negative ROA even if their operating profi t is positive. This way, the risk premium on entrepreneurial risk is overestimated. On the other hand, the enterprises where is the opposite situation are not an exception. With regard to the fact that economic value added would primarily measure the performance level of operating activities, it is not quite suitable to input the whole profi t of the year to the complex analysis of company's fi nancial performance.
CONCLUSION AND DISCUSSION
From the analyses provided above it clearly stands to reason that the substantial factors infl uencing the economic value added, respectively the fi nancial performance of agricultural enterprises are:
• Net operating profi t; • Share of debts bearing interest in the capital structure. Signifi cant is also the infl uence of the cost of equity but this factor is derived from both, from the profi t and from the level of employment of debts in the capital structure as well.
Without any doubts, it is just the operating profi t that is the most signifi cant infl uence on the economic value added. But in the agricultural enterprises, the most part of this profi t consists of agricultural subsidies. A er elimination of these revenues the agricultural business is highly lossmaking. The agricultural subsidies are spoken not only as an important source of funding of agricultural enterprises but as there are connected 
SUMMARY
Agriculture is a specifi c sector of economy. Its specifi cs are given by timing of costs spending and revenues realizations, by inability to infl uence a production speed of resources and level of their utilization, by serious dependence on natural conditions, and also by the consequences of the Common Agricultural Policy. All these factors are projected in the fi nancial performance of agricultural enterprises then.
Objective of this paper is to identify determinants of fi nancial performance of agricultural enterprises and to defi ne their infl uences on overall fi nancial performance of these business entities of diff erent economic characteristics. For purposes of this paper, the fi nancial performance is taken as the economic value added. Conclusions of the work are made based on the primary research proceeded on the statistical sample of one hundred agricultural enterprises farming in the South Moravian Region and the Region of Zlín. At using nine statistical characteristics, by application of the cluster analysis, these agricultural enterprises have been grouped into 30 clusters and subsequently 6 superior clusters have been identifi ed where the common characteristics were observed. A er the method of multiple regression has been applied on each superior cluster; the economic value added was defi ned as dependent variable and its components have been used as regressors, independent variables. These overall analyses have marked the net operating profi t and the share of debts bearing interest in the capital structure as the most signifi cant infl uences on the value of EVA while both are positive infl uences. Signifi cant infl uence has been observes also regarding to the cost of equity but this is the complex variable consisting of overall fi nancial situation of a company. On the other hand, the very interesting fi nding is diff ering infl uence of the share of equity in the capital structure. But globally the most signifi cant infl uence on the economic value added has the net operating profi t. This variable leads just to the discussions about the agricultural subsidies and the agricultural policy because subsidies are very important part of the operating profi t in agricultural enterprises and without them agriculture would be the loss-making business. In this situation, one could made some recommendations for managing costs or revenues in general, but regarding the specifi cs of agricultural business and agricultural enterprises, these recommendations would be just a blank sheet. In agricultural enterprises, to manage the profi t, costs and revenues, is the challenge which is possible to respond only in very limited extent because of the agricultural policies applied.
